Introduction
The empirical literature on the determinants of economic growth has progressively tested the significance of factors which were expected to contribute to growth in addition to the traditional labor and capital inputs. In this framework valuable contributions have assessed, among other things, 1 the role of: human capital (Mankiw-Romer-Weil, 1992) (from now on MRW), the government sector (HallJones, 1997) , social and political stability (Alesina-Perotti, 1994) , corruption (Mauro, 1995) , social capital (Knack-Keefer, 1997) , financial markets (Pagano, 1993; KingLevine, 1992; Wachtel, 2000) and income inequality (Persson-Tabellini, 1994; Perotti, 1996) . The paradox of this literature is that it has left the labor augmenting factor of the aggregate production function unspecified. The impact of technological progress on the differences between rich and poor countries has therefore been neglected. This is the outcome of the implicit assumption that knowledge could be incorporated into production methods as if it were a public good, freely available to individuals in all countries (Temple, 1999) .
This approach does not properly consider the nature of Information and Communication Technology (from now on ICT) and its role on growth. The core of ICT is made by weightless, expansible and infinitely reproducible knowledge products (software, databases) which create value, by increasing productivity of labor or by adding value to traditional physical products and services. Knowledge products are almost public goods. Expansibility and infinite reproducibility make them nonrivalrous, and copyright (instead of patent) protection makes them much less excludable than other types of innovations such as new drugs (Quah, 1999) .
Hence, if ICT consisted only of knowledge products, it should be almost immediately available everywhere, no matter the country in which it has been created. This does not occur though since the immediate diffusion and availability of knowledge products is prevented by some "bottlenecks". In our opinion these "bottlenecks" are: i) the capacity of the network to carry the largest amount of knowledge products in the shortest time, ii) the access of individuals to the network in which knowledge products are immaterially transported and exchanged and iii) the power and availability of terminals which process, implement and exchange knowledge products over the internet.
In this framework, economic freedom and the development of financial markets may affect both ICT spread and its impact on growth. Insufficient access provision and excessive taxation limit the diffusion of personal computers and internet accesses (Quah, 1999) . The liberalisation of the telecommunication sector reduces the costs of accessing the network. Well developed financial markets make it easier to finance projects which aim to implement the capacity of the network and the quality of "pheripherals". 2 The omitted consideration of Information and Communication Technology (ICT), is partially justified by the scarcity of data, 3 but has relevant consequences on the accuracy of growth estimates. Suppose, in fact, that ICT variables are proxies for the spread of technology. Then, in the case where they are significant and omitted, the parameters of the other MRW regressors (labor and investment in physical and human capital) will be biased as long as they are correlated with them (omitted variable critique). Moreover, (cross-sectional constant critique), the omitted specification of the labor augmenting technological progress biases cross sectional regressions on the determinants of per capita income level. This happens because technological progress cannot be treated as a cross-sectional constant, implicitly attributing the same level of technology to every observation (Islam, 1995; Temple, 1999) . 4 The solution of fixed effect panel data (Islam, 1995) is a partial remedy since it takes into account the unobservable individual country effects. An alternative approach consists in specifying those factors, like ICT in our example, which are expected to be proxies of the unobserved country effects.
In addition, the inclusion of ICT variables in the estimate may also avoid that uncontrolled heterogeneity in levels of per capita income lead to a significant correlation between the lagged level of per capita income and the error term in the convergence regressions, thereby violating one of the required assumptions for consistency of OLS estimates (cross-country heterogeneity critique). 5 In this paper we use ICT variables to model the unknown country differences in the diffusion of technology. This approach generates a sharp increase in the explanatory power of cross-sectional estimates of the determinants of levels of 2 The relationship between ICT and productivity has long been debated over the past three decades. In the 1980s and in the early 1990s, empirical research generally did not find relevant productivity improvements associated with ICT investment (Bender, 1986; Lovemann, 1988; Roach, 1989; Strassmann, 1990) . This research showed that there was no statistically significant, or even measurable, association between ICT investment and productivity at any level of analysis chosen.
More recently, as new data were made available and new methodologies were applied, empirical investigations have found evidence that in the second part of the 90es ICT investment was associated with improvements in productivity, in intermediate measures and in economic growth (Oliner and Sichel, 2000; Hitt, 1996 and Sichel, 1997; Lehr-Licthemberg, 1999; Jorgenson-Stiroh, 2000) . The same authors find similar evidence in 2001 despite the 2001 downward revision of the US GDP and software investment and the recession beginning in March 2001 (Oliner and Sichel, 2002; Jorgenson, Ho and Stiroh, 2002) . 3 Quah writes in 1999 that "the latest technologies have not been around for very long. Thus, convincing empirical time-series evidence on their impact will be difficult to obtain"
4
The only relevant exception may be when regressions are run on regions with a certain degree of technological homogeneity such as the US regions in the Barro-Sala-i-Martin (1992) paper on convergence.
income per worker. Therefore, it significantly reduces the effects of the crosssectional constant and omitted variable critiques. The increased goodness of fit in the GDP per worker level regression reduces in turn the effects of the cross-country heterogeneity critique making possible a cross-sectional estimate of convergence in growth rates. The robustness of the main results of the paper (significance of both the initial level and the rate of growth of ICT technology in cross-sectional and growth regressions) is accurately tested. With bootstrap estimates we find that it is not affected by departures from the normality assumption for the distribution of the dependent variable and we test its robustness to changes in the composition and weight of sample countries. With Generalised 2-Stage Least Squares (G2SLS) panel estimates we find evidence that the ICT-growth relationship is valid also in shorter sub-periods and is not affected by endogeneity.
The paper documents all these findings and is divided into four sections (including introduction and conclusions). In the second section we outline our theoretical hypotheses on the role of ICT variables on aggregate growth. In the third section we present and comment empirical tests of our hypothesis.
The ICT augmented MRW model: Hypotheses and Econometric Specification

THE DETERMINANTS OF DIFFERENCES IN LEVELS OF PER CAPITA INCOME
The considerations developed in the introduction on the role of ICT on growth lead us to formulate the following hypothesis:
Factors affecting ICT diffusion are good proxies for measuring the amount technological progress which augments labor productivity in a MRW human capital growth model. 6 Consider the standard MRW (1992) production function taking into account the role of human capital
where H is the stock of human capital, while L and K are the two traditional labor and physical capital inputs. 6 In the empirical analysis which follows we compare estimates of the MRW base case with those augmented for ICT variables. Hence, in case our hypothesis is rejected, we may discriminate between two alternatives: i) the base case equation fits the data and therefore ICT variables are bad proxies for technical progress; ii) the base case equation does not fit the data and therefore the hypothesis is rejected because the (MRW) model in which conditional convergence is crucially led by human capital is rejected in our sample period.
Physical and human capital follow the standard laws of motion.
where s k and s h are the fractions of income respectively invested in physical and human capital.
The exogenous growth of the labor input is expressed as
Differently from MRW (1992), we model labor augmenting technological progress by assuming that most of it is proxied by weightless, infinitely reproducible, knowledge products (software,databases). These products are conveyed to labor through crucial factors such as the access to the network, the capacity of the network and the availability of "pheripherals" which process and exchange knowledge products.
We accordingly specify the dynamics of technical progress as
with A ICT(t) = A ICT(0) e gICT(t) and A KP(t) = A KP(0) e gKP(t)
A ICT is a measure of the stock of ICT factors and g ICT its rate of growth, whereas A KP (t) is the contribution to technological progress of the stock of weightless infinitely reproducible knowledge products and g KP its rate of growth.
By rewriting the production function in terms of output per efficiency units as y=k α h β , we can obtain the two standard growth equationṡ k s y n g a k
˙˙ḣ s y n g a h
where g = gICT + gKP.
If we set the growth of physical and human capital equal to zero in the steady state we find
Substituting h* and k* into the production function and taking logs we ob- 
where c = ln (A KP (0) )+g KP t is the quasi-public good component of knowledge products and is therefore assumed to be a constant across countries. The difference with the traditional MRW (1992) specification is that we reinterpret the intercept and we add to it two additional terms respectively accounting for the log of the stock of ICT at the initial period and its rate of growth per time unit. 7 Hence, the possibility that all countries have the same steady state level of per capita income does not depend only on the leveling of their population growth and broad capital investment rates. It is also affected by both initial stock and growth rate of ICT. A second important difference in this equation is that the country specific rate of technology growth plus depreciation (g+δ in all previous models) is no more treated as fixed and equal to 0.05 for all countries 8 (a heroic assumption). In our specification, it varies being crucially influenced by the measured country specific growth rates of ICT.
THE DETERMINANTS OF DIFFERENCES IN CONVERGENCE OF PER
CAPITA INCOME Under hypothesis 1 it is possible to show that, in the proximity of the balanced growth path, y converges to y* at the rate (1 -α-β) (n+g)≡λ This result can be obtained from the solution of the differential equation 9
which is:
If we add ln(y*) -ln(y 0 ) to both sides we get an equation explaining the rate of growth:
Replacing ln(y*) with our solution we get 7
Of course alternative specifications could be acceptable as well. For instance, one might argue that ICT is a production factor and should be treated like physical and human capital. The advantage of our approach is that it allows to take into account the interactions between the (rivalrous) ICT and the quasi-public component of technological progress.
8 This is the approach followed by Solow (1956) , Mankiw-Romer-Weil (1992) and Islam (1995) 
The difference with the traditional MRW approach is in the interpretation of the common intercept (which now incorporates the worldwide diffusion of quasipublic knowledge products) and in the fact that convergence may be prevented by differences both in the initial stocks of ICT and/or in their rates of growth.
Empirical analysis:
THE DATABASE AND DESCRIPTIVE STATISTICS
Variables for our empirical analysis are taken from the WDI (World Development Indicators) World Bank's database. 10 The dependent variable Y/L is the gross domestic product per working-age person converted to international dollars using purchasing power parity rates, 11 L is the number of people who can be economically active (population aged between 15-64). s k is gross domestic investment over GDP, s h is the (secondary education) ratio of total enrolment, regardless of age, to the population of the age group that officially corresponds to the level of education shown (generally the 14-18 age cohort). 12 In order to measure factors reducing ICT bottlenecks we consider four different proxies: i) the number of main telephone lines per 1,000 inhabitants; 13 ii) internet hosts (per 10,000 people) or the number of computers with active Internet Protocol (IP) addresses connected to the Internet, per 10,000 people; iii) mobile phones (per 1,000 people); iv) personal computers (per 1,000 people). 14 Descriptive statistics on the above mentioned variables show that the dependent variable is not normally distributed when we both consider individual year and overall sample datasets. 15 This fact, neglected by the existing literature, should be taken into account when running regressions in levels and rates of growth. Furthermore, simple statistics of sigma convergence clearly confirm that ICT indicators are far from being freely available public goods as the variability in the spread of ICT across countries is extremely high and persistent (Fig. 1) . On average, for the entire observation period, it is higher when we consider internet hosts, i.e. the latest ICT innovation. The cross-country standard deviation of such variable is two and a half its mean whereas the one related the telephone lines variable is almost equal to its mean.
Tab A.1 in the Appendix provides the list of countries included in the estimates. For each country we display the level of the ICT variable in the first and in the last available year. This table documents that we have data for 115 countries from 1983 if we just consider the spread of telephone lines, whereas we can rely on much less countries and more limited time, if we consider the other three ICT indicators. For this reason we define a composed indicator which is an unweighted average of each of the four normalized ICT indicators (when available). We then perform our estimates alternatively with the composed and with each single ICT indicator.
ECONOMETRIC ESTIMATES OF THE DETERMINANTS OF LEVELS OF INCOME PER WORKER
As a first step we regress equation (1) in levels. 16 Our time span is quite limited when we consider a common starting year for the individual ICT indicators (1991-97), while it becomes much wider when we use the composite indicator. Table 1 14 Since all these factors are expected to ease the diffusion and processing of knowledge products in the internet a qualitative measure of their "power" (i.e. the processing capacity of PCs) would improve the accuracy of our proxies. Unfortunately this information is not available for long time periods and across the countries observed in our sample.
15 Evidence is omitted for reasons of space and made available from the authors upon request. 16 We perform the estimate with four different specifications which alternatively consider: 1) either the ILO labor force or population in working age as labor inputs, 2) either observed income or trend income as a dependent variable. The ILO labor force includes the armed forces, the unemployed, and first-time job-seekers, but excludes homemakers and other unpaid caregivers and workers in the informal sector. We use trend income alternatively to observed income to avoid our results to be influenced by cyclical effects on output (Temple, 1999) . Estimates with the alternative proxies for the labor input and the dependent variable do not differ substantially and are available from the authors upon request.
compares results from the standard MRW model with the model specified in (1) using different ICT indicators. 17 A first aspect to remark is that elasticities of investment in physical and human capital are, as expected, much smaller over such a limited time span even in the traditional MRW estimate. In spite of this, both factors significantly affect levels of income per worker. The introduction of starting year levels (A ICT(0) ) and rates of growth of ICT variables (g ICT ) significantly improves the overall goodness of fit. Interestingly enough, the model explains almost 94 percent of the cross-sectional heterogeneity when ICT is proxied by the diffusion of personal computers. Both A ICT(0) and g ICT are always strongly significant and show the expected sign. 18 Our estimates indicate an elasticity of .3/.4 of the beginning of period stock of ICT variables (A BR-ICT(0) ), indicating that a ten percent higher stock of ICT variables at the beginning of the sample period corresponds to a 3/4 percent higher level of per capita GDP.
Furthermore, the four regressors included in (10'') are all significant only when we use the composite index. In almost all other cases the introduction of the ICT variables seems to cast doubts on the significance of the short term elasticity of the investment in physical capital and also on that of human capital when we specify the ICT variable with mobile phones or personal computers. 19 The re-estimation of the model with bootstrap standard errors shows that the significance of the ICT variables remains strong for all the considered indicators and robust to changes in the composition of sample countries. 20 17 By estimating (10'') we implicitly impose the restriction of equality between the coefficient of log(n+g+δ) and the sum of coefficients of logs of s k and s h . Estimates in which the assumption is removed do not provide substantially different results and are available from the authors upon request.
18 Our results obviously risk to be affected by endogeneity. We will discuss this issue in the rest of the paper. In the meanwhile it is worth considering that the dependent variable is measured in the last year of the sample interval, all other regressors are time sample averages and A ICT(0) is measured in the first sample year and therefore lagged at least thirteen years with respect to the dependent variable.
19 The weakness of the human capital variable when we introduce personal computers is consistent with the hypothesis that the productive contribution of skilled workers passes through (or is enhanced by) the technological factor. For evidence on this point see Roach (1989) , Berndt et al. (1992) and Stiroh (1998) . 20 Remember that bootstrapping provides an alternative way of estimating standard errors which does not rely on any a priori given distributional form (Efron, 1979, Efron and Stein, 1981; Efron and Tibshirani, 1986) . More specifically, in each trial of the bootstrapping procedure we draw with replacement N observations from the N observation dataset (therefore in each trials some countries may have higher weight and other countries may not be included in the sample). We perform two thousands of trials and for each of them we calculated the coefficient magnitude. The estimate of the standard error of that statistics then depends on the variability of the estimate in the different trials. In this sense, and given that in each trial of the bootstrapping procedure we draw with replacement N observations from the N observation dataset, bootstrapping measures the sensitivity of the result to changes in the number of observations. We also estimate the model separately for OECD and non OECD countries and find that the ICT effect is significant in both subsamples, even though it appears to be stronger in OECD countries. Results are omitted for reasons of space and available upon request.
A final estimate made by using the composite index over the 1983-1997 time range suggests what happens when we extend the estimation period and when regression coefficients measure medium and not short term elasticities. Magnitudes of physical and human capital investment coefficients are now higher and closer to those found in MRW. A striking result is that s k is no more significant when the ICT variables are included in the estimate, while s h is significant with an implied β of .23. 21 This figure is below the range calculated by MRW for the US. 22 When looking at the differences in the estimation periods we see that the first result seems to suggest that the physical capital contribution drops when we properly consider the role of ICT factors (which, in a broad sense, are part of physical capital). In the same original MRW (1992) estimate the physical capital factor share drops from 0.41 in the overall sample to 0.14 in the OECD sample. This change may be explained in the light of our results given the higher contribution of ICT technology to output in the first group of countries. This hypothesis is supported to a further degree by the Jorgenson-Stiroh (2000) empirical paper documenting the dramatic decrease in the selling and rental price of computers in the USA, paralleled by an increase in the same prices of physical capital between 1990 and 1996 and attributing to high firm and household input substitution elasticity part of the change in the relative contribution to growth of the two different types of capital. 23 Output elasticities of the two ICT variables, when included in our estimate, seem therefore to reduce the output elasticity of human capital and to obscure the cross-sectional contribution of physical capital. They significantly contribute to explain large differences in income per capita which would remain partially unexplained should the role of ICT be neglected. A plausible rationale for this finding is that part of the contribution of human capital to output depends on ICT. 24 The former is overstated if the latter is not accounted for.
The use of a cross-sectional regression to estimate the determinants of levels of per capita income has been strongly criticised by Islam (1995) . His argument is that the labor augmenting A-factor in the aggregate production function represents country specific preferences and technological factors. It is therefore not possible to 21 The lack of cross-sectional significance of s k can be anticipated even by the simple inspection of descriptive statistics. If we divide our sample into three equal subgroups of countries according to levels of income per worker (high, medium and low income) we find that values of s h are respectively 83.60, 58.92 and 50.46 percent, while values of s k are much more equal across subgroups (23.57, 23.18 and 23.00 percent).
22 According to MRW which compare minimum wage to average manufacturing wage in the US, the human capital factor share should be between 1/2 and 1/3.
23 The same shift in technological patterns induced by the ICT revolution seems to be an autonomous cause of substitution between ICT and physical capital since ICT investment modifies the trade-off between scale and scope economies. The literature finds that ICT investment fosters the change from a Fordist to a flexible, less-capital intensive, network productive model (see the discussion on the introduction of CAD/CAM technology in Milgrom-Roberts, 1988) in which products and processes are more frequently adapted to satisfy consumers' taste for variety (Brooke, 1991; Barua-KriebelMukhopadhyay, 1991; Becchetti-Londono-Paganetto, 2000) . 24 For instance, it is reasonable to figure out that higher word processing capacity or the possibility of exchanging information in internet increases the productivity of high skilled more than that of low skilled workers.
assume that it is absorbed in the intercept and therefore constant across countries (cross-sectional constant critique). Our estimate partially overcomes the problem by specifying the technological variable. On the other hand, we need to take into account the reasonable possibility that some additional country specific variables (deep fundamentals such as ethos or governance parameters such as economic freedom) are omitted. We therefore consider two alternative solutions: i) a reestimation of (1) as a cross-section with the introduction of variables which may proxy for those omitted; ii) a panel estimate of the same equation in which fixed effects 25 capture all additional country specific variables. 26 With respect to the second approach suggested to overcome the crosssectional constant critique, fixed effect panel results confirm the robustness of the significance of the technological variable (Table 2 ). 27 Our results are a direct answer to Islam (1995) interpretation of country specific fixed effects in its MRW-type panel estimate. In his specification, country specific technology effects are significantly and positively correlated with GDP growth rates and human capital. Since our ICT variables are positive and significant and their inclusion reduces the impact of human capital they are formally (in definition) and substantially (in data) a relevant part of the fixed effects measured by Islam (1995) .
This type of estimate generates an endogeneity problem since the contribution of ICT is no more split into the two components of initial levels and rates of growth and is therefore not completely lagged with respect to the dependent variable. To overcome the endogeneity problem we use the G2SLS methodology which combines fixed effect panel estimates with instrumental variables. 28 We use two to four periods lagged values of ICT indicators as instruments and find that ICT variables are still significant ( Table 2 ). The ICT elasticity in panel estimates is smaller (.02/.12) than the corresponding elasticity in cross-sectional estimates. This roughly corresponds to the cross-sectional coefficient since the sample period is divided into five sub-periods and therefore in the panel estimate we calculate the effect over a smaller time interval. 25 The fixed effect is preferred to the random effect approach as the second retains the strong assumption of independence between regressors and the disturbance term.
26 With respect to the first approach we perform a sensitivity analysis à la Levine-Renelt (1992) adding to their variables indexes of economic, civil and legal freedom. Results show that all regressors of specification (1) are substantially robust (no change in significance and limited change in magnitude) to the inclusion of any combination of the above mentioned additional explanatory variables. Evidence is omitted for reasons of space and is available from the authors upon request.
27 Panel estimates are robust to the sensitivity analysis performed also on crosssectional estimates. Evidence is omitted for reasons of space and is available from the authors upon request.
28 Our decision to use generalized 2-stage least squares instead of GMM hinges on a recent result of Erickson (Econometrica, 2001) showing that "The main advantage of GMM is its well known covariance matrix formula rather than its efficiency with respect to TSLS…the difference between GMM and TSLS estimates is likely to be small." Therefore, the difference between the two approaches is only in the computational simplicity of the variance-covariance matrix.
ECONOMETRIC ESTIMATES OF CONVERGENCE IN RATES OF GROWTH OF INCOME PER WORKER
The reduced interval for which we have ICT data limits our analysis to shortmedium term convergence and prevents us to estimate convergence on the basis of panel data. Nonetheless, since the best specification of (10'') explains almost 94 percent of the observed cross-sectional heterogeneity our attempt at estimating convergence with a cross-sectional estimate is not severely affected by the crosscountry heterogeneity critique (Evans, 1997) . The results we obtain are roughly in line with the existing literature and with our theoretical predictions formulated in section 2. Table 3 shows that our ICT-growth model performs better than the MRW model in the 90s. The level of income per working-age person in the starting period (Y/L 1985 ) becomes significant only if we proxy the labor augmenting technological progress with our ICT variables. The effect of ICT on growth is quantitatively smaller than that on levels with a .06/.13 elasticity (a ten percent higher stock of ICT variables at the beginning of the sample period corresponds to a .6/1.3 percent additional rate of growth in the considered period). Moreover, considering the average g ICT value, the g ICT coefficient yields an elasticity between .008 and .024 which implies that a 10 percent change in the regressor generates a .008/.24 percent additional rate of growth. Thus, short-run convergence does not appear to be conditional only to investments in physical and human capital, 29 it also depends on ICT investments. 30 Convergence is also slightly stronger when we introduce ICT variables. In interpreting our result on faster convergence it is necessary to warn that we are working on a reduced and almost non overlapping sample period with respect to MRW (1983-1997 against 1960-1985) . In this period convergence looks faster when it is conditioned to variables relevant in our model. Sensitivity analysis shows that our results are confirmed even when we use bootstrap standard errors (considering either the composite ICT index or the PC diffusion variable as proxies of ICT). Moreover, they are robust to the inclusion of three by three combinations of all additional variables used in Levine-Renelt (1995) plus several different qualitative indicators relating to institutions and macroeconomic policies. 31 29 The lack of significance of the coefficient of human capital is a well known result in the literature. Islam (1995) explains it by arguing that the positive cross-sectional effect of human capital is likely to be outweighted by the negative temporal effect (higher levels of investment in human capital did not produce positive changes in growth). This is not the case for ICT investment which is shown to have also positive time effects in our estimate.
30 If we arbitrary set (n+δ + g) equal to 0.05 for all countries our implied λ is larger than that in MRW and lower than in Solow (1956) and in Islam (1995) .
Conclusions
The technological revolution originated by the progressive convergence of software and telecommunications and fostered by the progress in digital technology is dramatically changing the world. This revolution has sharply reduced transportation costs, deeply modified geographical patterns of productive factors across the world and significantly increased the productivity of human capital. We believe that Information and Communication Technology mainly consists of a core of reproducible and implementable knowledge incorporated in quasipublic "knowledge products" such as software and database libraries which can be accessed by everyone in given conditions. These conditions are represented by capacity and access to the network and by the availability of efficient terminal nodes which allow to process, exchange and reproduce these knowledge products. Domestic growth, therefore, is likely to be also affected by the quality of telephone lines and by the number of personal computers, mobile phones and internet hosts. These factors are in fact able to reduce bottlenecks which may limit the spread of technological knowledge.
The empirical literature on growth has so far neglected this phenomenon for lack of the available information or under the theoretical assumption that technology is a public good which can be easily incorporated without costs into domestic aggregate production functions. Our empirical evidence demonstrates that this is not the case. Even though for a more limited time span than in traditional empirical analyses, our results support the theoretical prediction of a significant role of ICT diffusion in explaining levels and rates of growth of income per worker. Moreover, they show that the ICT factor is an additional crucial determinant of convergence in levels as well as in growth rates. These findings are robust to changes in specification, sample composition and in the estimation approach.
Our conclusion is that the ICT factors contributes to explain conditional convergence. It bridges the gap between pessimistic concerns that cross-country differences in income are structural and are going to persist and even widen on one hand, and optimistic views believing that those who lag behind will be able to catch up on the other hand. By collecting additional information on ICT diffusion in the next years we will be able to know whether ICT contribution to growth is likely to persist also in the future so that our conclusions may be extended to a longer time period. 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 0 1 2 3 Note: sdICT1: standard deviation/mean ratio of main telephone lines per 1.000 people; sdICT2: standard deviation/mean ratio of internet hosts (or the number of computers with active Internet Protocol (IP) addresses connected to the internet) per 10,000 people; sdICT3: standard deviation/mean ratio of mobile phones (per 1,000 people). sdICT4: standard deviation/mean ratio of personal computers (per 1,000 people). The last symbol represents sdICT (COMPOSITE INDEX ): unweighted average of ICT1, ICT2, ICT3 and ICT4. 
